The magnetic freeze-out of two-dimensional electrons {the formation of a Wigner crystal or disordered dielectric state) is shown to stimulate acoustical-and optical-phonon emissions in the course of their radiative recombination with an acceptor-bound hole. This allows us to expect an appearance of the corresponding phonon replicas in the spectra taken at the long time-delayed tail of the time-resolved magnetoluminescence in low-density GaAs-Al"Ga& "As heterostructures in extreme magnetic fields. 
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Optical studies of two-dimensional (2D) electrons have been extended in recent years ' to extremely high quantizing magnetic fields providing a low filling factor where a new localized state of electronic system (treated as crystalline) was found in the transport experiments.
Traditionally, the spectral position of the recombination line of 2D electrons with a hole is a subject of optical measurements. It provides some fine information on the energetics of electronic system phases, but tells nothing of localization in this. On the other hand, a dynamical quantity such as the recombination rate can be successfully extracted from the time-resolved magnetoluminescence measurements, ' and the data reported in ' is the unit-cell mass). In GaAs, in the important range of q, the parameter a, is small. The emission of phonons is stimulated, therefore, only when the ratio R /A, H is great enough, so in our analysis we refer to the structures with the lowest electron density n, =(3 -5) X 10' s m used in optical experiments. ' In this case k, -100A, and using the material constants taken from the tables in Ref.
15 we estimate ct, -0.1(A, H /R ) .
The separation R between the electron and hole is limited by the value =1/Qirn, . Substituting this value into Eq. (5), we find a maximal filling factor v=2K, H/R which allows the rate~, ' to be greater than the direct recombination rate~p . This estimation gives the critical" filling factor, when one phonon can be emitted from This shift is beyond the linewidth in the high-quality samples. ' It is, therefore, observable in spectra taken at the long delay tail of the time-resolved magnetoluminescence.
For lower fillings, more than one acoustica/ phonon can be emitted in the course of recombination. The rate of this process can be calculated (with the preexponential accuracy) using the optimal trajectory method, ' and (for a given v) the maximal number of emitted acoustical phonons can be found as N=[v~in&0(you, ) 
